Introduction.
Ziemke and Chandra [2003] have shown that El Nino and La Nina events are major sources of decadal variability in tropospheric O 3 in the tropical atmosphere. These events produce changes in the convection pattern and large-scale circulation in the tropical Pacific region which cause tropospheric column ozone (TCO) to vary from the western to the eastern Pacific with a sign change near the date line. During El Nino, TCO is enhanced over the Indonesian region and reduced over the eastern Pacific. La Nina generally produces the opposite effect. One of the most intense El Nino events on record occurred during 1997 which caused a major perturbation in the ocean-atmosphere system including a drought and large-scale forest fires in the Indonesian region. The effects of the 1997 El Nino on tropospheric O 3 in the tropics have been extensively studied from both satellite and ground based measurements [e.g., Chandra et al., 1998 Chandra et al., , 2002 Fujiwara et al., 1999; Thompson et al., 2001] and are, generally, well simulated by global models of atmospheric chemistry and transport [e.g., Sudo and Takahashi, 2001; Chandra et al., 2002; Peters et al., 2003 , Zeng and Pyle, 2005 , Doherty et al., 2006 . The study of El Nino and La Nina related changes in tropospheric O 3 has been generally limited to the tropical region because global measurements of tropospheric O 3 outside the tropics were not available. A number of studies have suggested that El Nino has significant influence on the inter-annual variation of stratosphere-troposphere exchange (STE) which affects tropospheric O 3 outside the tropics [Langford et al., 1998; James et al., 2003; Zeng and Pyle, 2005] .
Recently, Ziemke et al. [2006] ].
The 2004 El Nino Event.
According to the World Meteorological Organization (WMO) criterion A similar approach was adopted by Chandra et al. [1998] in their study of the 1997 El Nino.
Satellite Data.
The OMI and MLS instruments on board the Aura spacecraft [Schoeberl, et al., 2004] have been providing daily O 3 measurements in the troposphere and stratosphere soon after launch in July 2004. The Dutch-Finnish OMI instrument is a UV/VIS nadir solar backscatter spectrometer which provides near global coverage of total O 3 column each day with a spatial resolution of 13 km × 24 km [Levelt, et al., 2006] . The Aura MLS limb sounding instrument measures the microwave emission lines in the frequency range 118 GHz -2.5 THz for several trace gases in the upper troposphere and middle atmosphere. These measurements are reported every 1.5 degrees of latitude along the satellite orbital track Froidevaux et al., 2006] . Atmospheric changes produced by this shift are (1) downward (upward) motion, (2) suppressed (enhanced) convection and (3) decrease (increase) in specific humidity in the western (eastern) pacific region. Downward motion and suppressed convection bring ozone produced in the upper troposphere down to the middle and lower troposphere causing ozone increase in this region. The decrease in specific humidity also contributes to ozone increase since H 2 O is the sink for ozone in the troposphere [Kley et al., 1996] .
In the eastern Pacific region where these processes are reversed, upward motion and [Chandra et al., 2002] . This increase was attributed to biomass burning since dynamically induced dipole changes in tropospheric O 3 in the tropical region tend to cancel out. We have carried out a similar analysis for the 2004 El
Nino for both tropical and extra-tropical regions. Table 1 summarizes the results of this analysis. ].
